Recent advancements in the capabilities of mobile devices have led to an increased interest in leveraging them for learning, especially in the field of engineering education. Mobile learning has become great tool for delivering educational resources in which learners can not only access the module anytime and anywhere but also can actively interact with the learning material. This research aims to design and develop learning material of an automotive engineering course based on mobile device for mechanical engineering education students. The development epublication module of motorcycle mechanic course employed the ADDIE instructional design model encompassing five steps: analysis, design, development, implementation, and evaluation. The student's learning style was identified to characterize the target audience of the mobile module. It was found that the majority of the students as the user have auditory and kinesthetic, then the module will be designed with the design in accordance with the auditory and kinesthetic learning style, therefore the module will be mainly designed on audio-based format. The learning module is developed using e-publication software consisting of structured PDF documents combined with audio and video files. Some experts in instructional system design and automotive engineering were asked to evaluate the implementation feasibility of the module. The average evaluation score was 85.4%, indicating high acceptance of implementing the learning module. The technical feasibility analysis indicated that the smartphone used for this module requires at least 1024 MB of RAM (Random Access Memory). It implies that e-publication module delivery has the potential to gain wider acceptance in engineering education complementing the in-class and practical learning.
INTRODUCTION
Advances in technology have brought changes in the development of instructional design. Utilization of information technology is increasingly used in the learning process. The development of e-learning is increasingly intensive in supporting the learning process, not only for distance learning, but also for classroom learning. With the development of smart phone technology, m-learning-based learning becomes one of the alternatives of instructional design which is quite flexible and efficient. Sun and Cheng [1] showed that the digital learning is considered to be more attractive. This finding is supported by Greener et al [2] which concludes that students appear to be more enthusiastic in learning activities using digital technology than non-digital media.
In engineering education, students are expected not only to be able to understand the concept of a material but also to provide solutions of a problem. Self learning is required to support the classroom learning. However, use of paper-based modules is less effective for engineering education since it requires visualisation of the content. Digital content is considered appropriate for engineering education as according to Nielsen and Kreiner [3] that students who use digital books for learning have a higher affective and psychomotor learning compared to the ones using textbooks. As a new platform in educational environment, mobile learning management system is considered to be highly adaptive to student learning styles [4] .
This research is aimed to develop instructional media in Motorcycle Engineering course as one of the subjects of mechanical engineering education by modifying the module to be more interesting and effective. The development of learning module is quite appropriate for engineering education as the module systematically arranged to contain a set of lesson plan [5] . The module has been developed based on epublication which means as a digital book format that has become the official standard of International Digital Publication Forum (IDPF). It consists not only text but also audio visual files. It has been indicated that the use audio-visual material in learning process may improve learning outcomes and increase student motivation [6, 7] . Technically, the module will be implemented on smartphone devices as they can support collaborative learning and enhance the student motivation [8] . Smartphone device was choosed since this device is quite popular among the student. The use of smartphone bring easiness access of the learning content anytime and anywhere. The instructional material used in the learning process should consider the learning style needs of the students [9] . Therefore, it is important that the development of a learning module should be based on the learning styles of students in the classroom.
METHOD
This research develops a learning module using a procedure following to the ADDIE model. This model is composed of five main stages including analysis, design, development, implementation, and evaluation [10] .
Analysis
This stage aims to analyze the users need to ensure the alignment of the module with the requirement of the users. In this study the analysis stage consists of analysing the students' learning style, content of the module, and characteristics of the students. The instrument used is well established comprising of 16 questions with 4 answer points that represents a person's learning style in every statement. The instrument used for evaluating the learning style is a VARK-based questionnaire [11] consisting of 16 statements which describes the type of respondent learning style.
The same questionnaire has been tested also by Ismantohadi et al [12] which concludes that the VARK learning style approach can facilitate learners in receiving learning information. The questionnaire was distributed to several students of the Mechanical Engineering Education Department Sebelas Maret University taking the course of Motorcycle Engineering.
Learning style analysis is the main analysis used as the basis for the development of e-publication module; this analysis aims to develop media in accordance with the learning style of the user. The evaluation of the learning style of 30 students of Motorcycle Engineering courses is shown in Figure 1 . It is indicated that the majority of potential users have the type of auditory learning style with a percentage of 31.25% and kinesthetic with a percentage of 29.8%. 
Design
In this stage, the module is designed according to the student learning style. This stage also dedicated to design the module by compiling the content corresponding to the sylabus. The design stage also covers all the activities related to developing the module using the e-pub software. A set of storyboard was also developed for audio and video content in the module. According to the design, the module was developed using a special software for e-publication in which the program is generated media in the form of e-publication with file extension .epub. The module is developed based on the results of analysis of learning style majority of candidates Users in the form of auditory and kinesthetic 13 Figure 2 shows the windows for the e-publication module developed in smartphone devices.
Development

Evaluation
Evaluation of the module was perfomed by distributing an assessment test to 4 (four) instructures of the course. The assessment instruments obtained from the standard developed by the Chamber of Nation Education Standard. Quantitative data from the questionnaire is then converted into qualitative data by using Likert scale. . In addition to quantitative data, qualitative data in the form of criticism and validator suggestions are also used as the basis of media revision before the responses are made to the lecturers of course lecturers. Evaluation stage is performed to measure the feasibility of the module to implemented for supporting the learning process.
RESULT AND DISCUSSION
The evaluation of the learning style of 30 students of Motorcycle Engineering courses is shown in Figure 1 . Figure 1 shows that 31.25% users have an auditory learning style and 29.8% among them are kinesthetic learner. According to this fact, the mobile based modul will be developed accentuates auditory and kinesthetic aspects. Learning styles are very important in giving student alternative to choose their own distinctive learning and in creating attractive learning environment for students [13] . The stage after the analysis is the development stage, in the stage of direct execution of the media with the material that has been prepared in the design phase and the results of the analysis. The next stage is assessment of the module in which four evaluators assess its feasibility level. Assessment of the module is performed by four evaluators, which is shown in Table 1   TABLE I. THE ASSESSMENT EXPERT The average score for the assessment of the mobile-based module is 85.4%, which converted into qualitative scale as excellent. Thus, the e-publication module developed is considered feasible to be implemented in the learning process. The evaluators were also provide assessment on the appearance, content and expediency of the mobile-based module for engineering education. The module is considered to have positive impact for independent learning. Among other things modules can be improved in terms of quantity, and for the list of libraries should be a source that can be accounted for, then in terms of media e-publication module as much as possible accessible in the computer and the last device to be repaired is not appropriate spelling.
The module is developed to be operated in a mobile device, which requires a specified requirement to optimally utilize the module [14] . For that purpose, a series of test was performed to determine the ability of a software with a certain memory capacity in running all functions of mobile-based application module on the smartphone. It was found that the module requires a mobile device with a minimum capacity of 1024 MB to run the module optimally.
CONCLUSION
This paper describes the process in developing an e-publication for Motorcycle Engineering course. It follows the ADDIE development model. The assessments from some evaluators indicate that mobile-based module is feasible to be implemented in learning process. The module requires mobile device with certain specifications. The technical testing of the device found that the mobile device should have at least 1024 MB of RAM (Random Access Memory) capacity. This implies that e-publication module has the potential to gain wider acceptance in engineering education complementing classroom learning.
